Inhibition of sea urchin fertilization by jaspisin, a specific inhibitor of matrix metalloendoproteinase.
Jaspisin, originally isolated from a marine sponge as an inhibitor of the hatching of the sea urchin (Hemicentrotus pulcherrimus) embryo, causes inhibition of sea urchin fertilization. Electron microscopic examination revealed that the acrosome reaction was induced in jaspisin-treated sperm when they were incubated with an intact egg. The acrosome-reacted sperm bound to the vitelline layer by the acrosomal material surrounding the acrosomal process. However, fusion of the acrosomal process and the egg plasma membrane failed to take place. Membrane potential changes were monitored using eggs preloaded with a membrane potential-sensitive fluorochrome, di-8-ANEPPS. Depolarization of the membrane potential, normally observed in the fertilized egg was not observed in the egg inseminated in the presence of jaspisin, indicating the absence of electrical continuity between the jaspisin-treated egg and sperm. Jaspisin inhibited the activities of matrix metallo-endoproteinase members but not of other types of proteinases. These results provide strong, albeit indirect, evidence that a matrix metallo-endoproteinase(s) is involved in the process of gamete fusion during sea urchin fertilization.